, H 2 , HeH + etc) attracts lots of attention in optical physics [1, 2] and leads to many new interesting phenomena. Such as, the bond softening and hardening [3, 4] ; the asymmetric ionization and dissociation channels [5, 6] ; the charge-resonance-enhanced-ionization [7, 8] ; the dissociative ionization [9] , the kinetic-energy spectra of the dissociation and the Coulomb explosion channels [10] ; the above-threshold dissociation (ATD) and the above-threshold ionization (ATI) [11, 12] ; the molecular high-order harmonic generation (MHHG) [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] .
Among them, MHHG as the most important and potential tool to obtain the coherent XUV and X-ray pulses and to explore the electron dynamics in molecules has been [14] and Yu et al. [15] find that the MHHG is relevant to the initial vibrational state and the harmonic intensity can be enhanced with the increase of the initial vibrational state.
Yuan and Bandrauk [16, 17] theoretically investigated the generations of the circularly or elliptically polarized harmonics in H 2 + and obtained an isolated circularly polarized attosecond pulse with the combination of a few cycle elliptically polarized laser pulse and a terahertz field. Bian et al. [18] , Miao et al. [19] , Feng et al. [20] and Chen et al. [21] theoretically investigate the multi-channel harmonic emission from the asymmetric molecule HeH
2+
. Lan et al. [22] investigate to the destructive interference structure on the MHHG. Liu et al. [23] theoretically investigate the selection rules of MHHG. Yavuz et al. [24] and Feng [25, 26] find that the plasmonic enhancement of the MHHG is entirely possible for the molecules.
As we know that the harmonic generation can be understood through the semi-classical model by Corkum [27] with the steps of (i) ionization, (ii) acceleration, and (iii) recombination. However, the molecules have more than one nucleus, thus the electron not only can recombine with its parent nucleus, but also with the others. Thus, currently, the distributions of the different nuclei to the MHHG become a subject of interesting issue. For example, Pei et al. [28] 
METHODS
Non-Bohn-Oppenheimer time-dependent Schrödinger equation (NBO-TDSE) for H 2 + can be expressed as [33] [34] [35] , 
is the controlling half-cycle pulse [36] with pulse intensity kE = 0.3E, and pulse duration τ HCP = 2.0 fs. τ delay is the delay time between the 800 nm field and the controlling half-cycle pulse.
Time-dependent induced dipole moment can be achieved by [37] ,
where
MHHG spectra can be expressed as,
Time-frequency analyses of the MHHG can be expressed as [38] , Moreover, when the laser field is smaller than zero (E(t) < 0.0), the MHHG from the positive-H (z > 0.0 a.u.) is higher than that from the negative-H (z < 0.0 a.u.), i.e. A 1 ;
while when the laser field changes its direction (E(t) > 0.0), the MHHG from the negative-H is larger than that from the positive-H (i.e. A 2 ). However, in the lower (I = ), which is caused by the former ionization-acceleration-recombination process from the 1.5T to the 2.0T (T is the optical cycle of 800 nm field). However, the intensity of this harmonic emission process is too weak in comparison with the others. Thus, in this paper, we do not consider its contribution to the MHHG spectra. time-dependent wave function, we see that the electron is more localized on the negative-H when the laser field is larger than zero (E(t) > 0.0); and the electron prefers to localize on the positive-H when the laser field changes its direction (E(t) < 0.0). is remarkably enhanced compared with the single 800 nm field. This is because that the temporal amplitude of laser field from the 2.5T to the 3.0T is enhanced, thus, when the electron is ionized around the 2.25T, it can obtained much more recombination energy during the acceleration process from the 2.5T to the 3.0T. For the case of τ delay = 3.0T
[ Figs. 10(e) and 10(f)], the harmonic emission event A 3 is remarkably decreased in the presence of the combined field, which is responsible for the decrease of the first harmonic cutoff. This is attributing to the reduced amplitude of laser field from the 3.0T
to the 3.5T, the ionized electron cannot receive the higher recombination energy during the acceleration process.
Two half-cycle pulses control on the molecular harmonic emission
Figs. 11(a) and 11(b) show the profiles of the combined fields driven by the above field and two half-cycle controlling pulses with kE = 0.3E, τ HCP = 2.0 fs and τ delay1 = 2.0T, τ delay2 =2.5T; τ delay1 = 2.5T, τ delay2 = 3.0T. Clearly, by adding the two half-cycle pulses with τ delay1 = 2.0T, τ delay2 =2.5T, the temporal amplitudes of laser field from the 2.0T to the 2.5T; from the 2.5T to the 3.0T are decreased and increased; while with the introduction of the two half-cycle pulses with τ delay1 = 2.5T, τ delay2 = 3.0T, the temporal amplitudes of laser field from the 2.5T to the 3.0T; from the 3.0T to the 3.5T are increased and responsible for the MHHG spectrum. Moreover, the short and the long quantum paths merge in one around the harmonic cutoff region, which is much better for IAP generation [39] . Therefore, by superposing the harmonic cutoff region from the 75 ω 1 to the 100 ω 1 orders, an IAP with the full width at half maximum (FWHM) of 48 as can be obtained.
Isolated attosecond pulse generation

CONCLUSION
In conclusion, we theoretically study the laser control on the MHHG and the IAP 
